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ENHANCING THE SCIENTIFIC LEVEL OF ENGINEERING TRAINING
OF RAILWAY TRANSPORT PROFESSIONALS

Purpose. Publication of the results of international scientific and technical cooperation of the Dnipropetrovsk
National University of Railway Transport named after Academician V. Lazaryan (DNURT, Ukraine) and the Czech
Technical University (CTU) in the field of engineering training of students on the basis of modern methods of de-
velopment of scientific and creative abilities of students. Methodology. The development of scientific thought and
the improvement of the professional level of students of engineering specialties of railway technical institutes may
be carried out by different methods both during training and during extracurricular time. One of the methods for
improving the scientific level of future engineers is the public lectures of renowned scholars and researchers from
leading European higher education institutions, enabling students to have access to world-class advanced scientific
idea. Findings. The authors have analyzed the activity of DNURT and CTU on scientific and educational prepara-
tion of students. It is emphasized that cooperation promotes strengthening of contacts between universities, im-
proves the quality of students' training, is one of the factors of the professional development of future specialists,
raising the scientific level of engineering training of railway transport professionals. It is proved that DNURT and
CTU duly fulfill the higher education tasks of training of professional personnel who are able to work effectively in
the global market, aimed at improving the quality and efficiency of education. Originality. This paper presents the
analysis of results concerning the efficiency of application of modern methods for engineering training of students
of technical higher educational institutions. It gives extended view of the main directions of international education
activities. Practical value. It is confirmed that popularization of modern methods of propagation of engineering
thought among student youth has acquired a new meaning and contributes to enhancing the scientific level of engi-
neering training of railway transport professionals.

Key words: engineering training of students; popularization of scientific knowledge; international cooperation

employed by rail transport. This confirms that the
Introduction transport industry must move towards innovative
changes, to increase its importance as an important
transit subsystem on the way of updating not only
infrastructure but also strategies for the develop-
ment of all components of the transportation pro-
cess, including working in conjunction with other
modes of transport [1, 3, 10].

The analysis of the railway industry activity
shows that Ukrzaliznytsia occupies a respectable
position in the country's economy [1]. This is not
without a significant role of graduates of the

The development of transport, in particular
railways, has a significant impact on the socio-
economic life of any state. In Ukraine, the railways
conduct a significant amount of transport work
(share in the total turnover is more than 85% —
Ukrainian railways occupy the fourth place in
Eurasia and the sixth in the world by volume of
transported goods, and in passenger traffic — 45%);
2% of the total working population of the state is

doi 10.15802/stp2017/119050 © J. Kalivoda, L. O. Neduzha, 2017

128



ISSN 2307-3489 (Print), ISSN 2307-6666 (Online)

Hayxka ta nporpec Tpascnopty. Bicaux /IHinponeTpoBchkoro

HAL[IOHAJILHOTO YHIBEPCUTETY 3alli3HHYHOr0 TpaHcnopty, 2017, Ne 6 (72)

PO3BUTOK BUILOI LIIKOJIN

Dnipropetrovsk National University of Railway
Transport named after Academician V. Lazaryan
(DNURT) who study in the advanced scientific en-
vironment, in conditions of continuous improve-
ment of professional skills and active, creative
thinking since the university is the centre of scien-
tific and technological support of the deve-lopment
of the railway industry. DNURT, since its founda-
tion and to date, pays considerable attention to all
aspects of student life: research and educational
work, since a future railway engineer must possess
not only professional knowledge and be a harmoni-
ously developed person, but also have the oppor-
tunity to realize his intellectual potential, showing
its individual peculiarity [7, 8]. But numerous as-
pects of joint international activity in the field of
trainings of railway students have so far been un-
derestimated due to a number of objective reasons.

Purpose

Publication of the results of international scien-
tific and technical cooperation of the Dniprope-
trovsk National University of Railway Transport
named after Academician V. Lazaryan (Ukraine)
and the Prague Technical University (Czech Re-
public) in the field of engineering training of stu-
dents on the basis of modern methods of develop-
ment of scientific and creative abilities of students.

Methodology

The development of scientific thought and the
improvement of the professional level of students
of engineering specialties of railway technical in-
stitutes may be carried out by different methods
both during training and during extracurricular
time. One of the methods for improving the scien-
tific level of future engineers is the public lectures
of renowned scholars and researchers from leading
European higher education institutions, enabling
students to have access to world-class advanced
scientific idea.

Findings

Let us consider the historical and methodologi-
cal principles of the organization and the develop-
ment of international scientific and technical co-
operation of universities on the example of coope-
ration between the DNURT and the CTU.

In the 30s of the last century, when the process

of industrialization was rapidly gaining momentum
and the problem of the lack of skilled engineers
became aggravated, a whole network of new
higher educational institutions arose, including our
university. When creating the DITE (DNURT), it
was considered that Dnipropetrovsk is an im-
portant transport hub, one of the centres for deve-
lopment of the coal-metallurgical complex. The
first 190 engineers-graduates from DITE in 1934
filled up the ranks of specialists in the transport
and construction sectors. According to the docu-
ments of that time, during their studies at the insti-
tute they underwent a serious theoretical training
and acquired practical knowledge and skills [4-8].
At present, the following qualities of professional
training of an engineer are highly appreciated: abi-
lity to establish contacts with people, art of com-
munication, ability to achieve the set goals, compe-
tence, creativity, organizational skills, analytical
thinking [7, 17]. The training of such a specialist is
the urgent task of the university and should be
conducted in the synchronous process and interac-
tion of three components: special-professional,
fundamental-research and humanitarian. Life ex-
pects of a student, future manager, a thorough
knowledge of basic general scientific, technical,
technological, and humanitarian disciplines [11].

Nowadays, the University has nine faculties in
all mode of attendance, about seven thousand stu-
dents study at the university (http://diit.edu.ua/)
[4, 5]. DNURT is not only one of the leading tech-
nical higher education institutions, but also a pow-
erful research institution in the field of rail
transport and transport construction. [17-19]. One
of the important tasks of the University is to in-
crease the level of training of specialists, their
competence, professional knowledge, computeriza-
tion of training. The faculty wants the students to
master deep special knowledge to meet the socio-
economic and spiritual needs of the present day —
to become a specialist capable of recognizing true
engineering problems, setting complex technical
tasks and finding new, highly effective solutions,
implementing original technological developments
[17-19].

Significant role in this is played by the Re-
search Department (RD) of the University, which,
among many activities, carries out the following
(http://diit.edu.ua/) [8]:

— identification of priority and perspective di-
rections of scientific research at the University;
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— conducting internal and external expert eva-
luation of projects for carrying out scientific re-
searches;

— organization of work on conclusion of con-
tracts with domestic and foreign customers for the
creation of scientific and technical products, the
provision of scientific and technical services, mar-
keting research;

— development of business proposals and busi-
ness plans for the introduction of scientific re-
search into production;

— defining the list of research and development
works (R&D), which are promising for implemen-
tation in the region and industry;

— conducting fundamental and research studies
on natural, social, humanitarian and technical sci-
ences;

— conducting applied researches by orders of
domestic and foreign enterprises, institutions, or-
ganizations, individuals and initiative RD on solv-
ing urgent tasks of scientific and technological de-
velopment, etc.

To enable a modern specialist to meet the im-
peratives of our time, in the field of ensuring the
connection of scientific research with the educa-
tional process, the RD organizes the scientific and
technical activities of the students, conducting stu-
dent competitions, student contests, scientific con-
ferences, which affects the students' progress. The
Ministry of Education and Science of Ukraine an-
nually rewards the University for its high achieve-
ments in the field of scientific activity and interna-
tional cooperation (http://diit.edu.ua/).

The Dnipropetrovsk National University named
after academician V. Lazaryan (DNURT), in the
process of entering into the European educational
space, devotes much attention to the measures for
the future railway engineers to possess not only
professional knowledge, but to be a harmoniously
developed person, to have the opportunity to re-
alize their intellectual potential, showing their per-
sonal properties [7, 9]. In modern conditions, the
University administration, among others, considers
international activity as one of the priorities of
working with students since international coopera-
tion is an important direction for preparing a new
generation of specialists in the framework of inte-
gration of our country into the world educational
space. For this purpose, great attention is paid to
the expansion of international contacts, the conclu-
sion of agreements, the organization of interna-

tional conferences, symposiums, the implementa-
tion of joint scientific projects, the exchange of
experience and information on common issues for
higher education institutions [7, 17-19].

Over 90 years of its existence, DNURT is fa-
mous for its traditions and innovations [4, 5]. Spe-
cial attention is paid to the direction of internati-
onal cooperation with universities of other coun-
tries. An example of such cooperation is coopera-
tion with the Czech Technical University (CTU)
(https://www.cvut.cz/).

The Czech Technical University in Prague
(CTU) is one of the largest and oldest technical
universities in Europe. His history is closely inter-
twined with the history of technical education, not
only in the Czech Republic, but throughout Central
Europe [20]. It was founded on the initiative of
Joseph Christian Willenberg on the basis of the
order of January 18, 1707 by Emperor Joseph |
(Fig. 1, a). The training began in 1718; however, it
took next 100 years when the engineering profes-
sorship was recognized. In 1803, the emperor sup-
ported the proposal to turn the engineering and
construction school into a polytechnic educational
institution (Fig. 1, b).

A major event in the history of the educational
institution was in 1863, when the first polytechnic
specialists graduated from it. The training was now
carried out in 4 specialties: hydraulic engineering
and road construction, construction of ground
structures, mechanical engineering and chemistry.
The Czech language began to be used in the teach-
ing process on a par with the German language.
Conflicts between the Czech and German halves of
the professorship led in 1869 to the division of
universities into two separate institutions — the
Czech and the German ones. For the Czech institu-
tion they built a building and since 1879 the uni-
versity has received the right to be called technical
[20].

Until the First World War, as well as the Czech
industry as a whole, the university was developing
rapidly resulting in the introduction of new disci-
plines, which was caused by the needs of society
and accelerated technological development. In
1920, the university was renamed as the Czech
Technical University, which already had 7 facul-
ties: Engineering, Architecture and Ground-
Mounted Construction, Machine and Electrical
Engineering, Chemical Engineering, Mining, For-
estry and Forest Engineering, Faculty of Special
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Sciences and Commercial Faculty. After the Sec-
ond World War, a general reconstruction of the
CTU took place — some departments became inde-
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was created

pendent institutions, the Faculty of Architecture
in the 70s, and the Faculty of
Transport — in the 90s [20].

Fig. 1. General view:
a — Rescript of Emperor Joseph I; b — Prague Polytechnic

Specialists in the field of railway engineering
acquire education at the Faculty of Civil Engineer-
ing — the Department of Railway Structures and the
Faculty of Mechanical Engineering — Department
of Automobile, Internal Combustion Engines and
Rail Transport. The Independent Department of
Railway Vehicles was founded in 1954. This event
is inextricably linked with Professor R. Nejepsa —
one of the most important personalities of Czecho-
slovak engineering, science, research and educa-
tion. He is considered the founder of modern spe-
cialized university education in the field of con-
struction of rail vehicles [16, 20].

At present, the CTU has eight faculties (Civil
Engineering, Mechanical Engineering, Electrical
Engineering, Nuclear Sciences and Physical Engi-
neering, Architecture, Transportation Sciences,
Biomedical Engineering, Information Technolo-
gy), that comprehend more than 20,000 students.
The University offers educational programs at
three levels:

— three or four year undergraduate program,
a Bachelor's Degree after graduation,

— biennial Master's Degree Program — Master's
Degree,

— doctoral programs of study lasts three or four
years and lead to the Ph.D. (candidate of sciences).

Students of the specialty «Railway Vehicles»
acquire and deepen their knowledge in all technical
areas, including technical mechanics, material
strength, thermodynamics, theory of internal com-
bustion engines, electrical engineering, mechanical
and hydraulic gears, motor vehicle theory, etc.

Students acquire deep knowledge concerning the
automated design system, numerical simulation of
modern rolling stock, and the implementation of
experiments in laboratories (Fig. 2) [2, 12-16, 18].

Project-oriented training focuses on the needs
of the Czech railway industry in accordance with
international standards and legislative require-
ments. As CTU successfully cooperates with lead-
ing global manufacturers of railway vehicles (such
as Siemens, Skoda, VUKV, Stadler, etc.), the
companies offer students the subject of student and
research projects (Fig. 3), graduation papers,
training programs, targeted scholarships. Subse-
guently, graduates find work as researchers, deve-
lopers, designers, test engineers and managers in
the design, manufacture, testing and operation of
railway vehicles [2, 12-16, 18].

During the 2016/17 academic year, CTU
offered its students 123 curricula and 464 research
areas within these programs (Erasmus Mundus,
Erasmus Mundus External Window, Ceepus,
Athens, Aktion, etc.). The Czech Technical Uni-
versity has contacts with other universities both in
Europe and abroad, within which there are imple-
mented joint programs for obtaining international
diplomas. For example, in the 2016/17 academic
year, the Dnipropetrovsk National University of
Railway Transport named after Academician
V. Lazaryan signed the cooperation agreement
with the Czech Technical University, which will
strengthen the contacts between our universities
(http://diit.edu.ua/).
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Fig. 3. Examples of some results of students’ computer simulation projects:
a — a railway bus; b — low-floor tram bogie; ¢ — locomotive driver's cabin — noise analysis
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In order for a modern specialist to meet the im-
peratives of our time, DNURT holds a number of
events within the framework of international scien-
tific cooperation (http://diit.edu.ua/). Recently one
of such events took place — during the days of sci-
ence at the Mechanical Faculty DNURT held
a scientific lecture for undergraduates and gradu-
ates on the topic «Railway Vehicle Education in

the CTU» (http://diit.edu.ua/). The speaker was
Dr. Kalivoda J. from the Czech Technical Univer-
sity. It is pleasant to note that in addition to stu-
dents of mechanics, the participants also included
students from the Faculty of Bridges and Tunnels,
Energy Process Management, Organization of
Railways Construction, Industrial and Civil Con-
struction (Fig. 4) (http://diit.edu.ua/).

The scientific lecture was conducted on a high
methodological, scientific, educational level,
evoked a considerable interest on the part of the
listeners. Dr. Kalivoda J. gave full professional
answers to numerous questions. Here are just some
reviews of participants in the scientific lecture in
social networks (http://diit.edu.ua/):

— «The conference was held at the highest level
with high professionalism and dedication. It al-
lowed us to find out about the Czech Republic, its
education and prospects for the development of rail
transport...» (V. Babiy, group 339).

— «...You have prepared an international scien-
tific meeting at the scientific level. Thanks to you,

Fig. 5. S Undergraduates and graduates during a scientific lecture at DNURT

we have learned how today’s students are studying
outside of our glorious Ukraine and how highly the
diploma of DNURT is recognized at the interna-
tional arena. Such meetings are very useful for us
as future specialists. Thank you!» (O. Kras-
noshchok, group 347).

Originality and practical value

This work presented the analysis of results con-
cerning the efficiency of application of modern
methods for engineering training of students of
technical higher educational institutions. It
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extended view of the main directions of interna-
tional education activities.

It was confirmed that popularization of modern
methods of propagation of engineering thought
among student youth has acquired a new meaning
and contributes to enhancing the scientific level of
engineering training of railway transport profes-
sionals.

Conclusions

This confirms that international cooperation
promotes strengthening of contacts between uni-
versities, improves the quality of students' training,
is one of the factors of the professional develop-

ment of future specialists, raising the scientific le-
vel of engineering training of railway transport
specialists. As you can see, the Dnipropetrovsk
National University of Railway Transport named
after Academician V. Lazaryan and the Czech
Technical University adequately fulfil the new
tasks set before higher education — training of pro-
fessional personnel who are able to work effective-
ly in a global market, aimed at improving the
quality and efficiency of education.

The authors of the paper express their gratitude
to Doctor of Science, Professor S. V. Myamlin for
consulting in the preparation of the article.
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NIJBUIIEHHSI HAYKOBOI'O PIBHS IH)KEHEPHOI
HIATOTOBKU ®AXIBIIB 3AJIIBHUYHOI'O TPAHCIIOPTY

Meta. OnputtoiHeHHS pe3yJIbTaTiB MIXXHAPOIHOTO HayKOBO-TEXHIYHOIO CHIBPOOITHUIITBA J{HIIPONETPOBCHKO-
IO HAIIOHAIFHOTO YHIBEPCHUTETY 3aJi3HHMYHOTO TPAHCIOPTY iMeHi akanemika B. Jlazapsaa (JHY3T, Ykpaina) ta
Yecrkoro texnigHoro yHiBepcuteTy (UTY, Uecbka peciryOitika) B Tany3i iHKCHEPHOT MiITOTOBKH CTYCHTIB Ha 0asi
CyJacHHX METOJIB PO3BUTKY HAyKOBHX Ta TBOPYMX 31i0HOCTEl cTyneHTiB. Meroanka. Po3BUTOK HayKOBOi TyMKH
Ta MiIBUIICHHS TPOQECiifHOTO PiBHA CTYACHTIB MAIIMHOOYIIBHUX CIICIIaIbHOCTEH TEXHIYHUX BHIIMX HABYAIBHHIX
3aKJIaJIiB 3QTI3HAYHOTO HANPSMKY MOJJIMBO 3IHCHIOBATH PI3HUMH METOJAMHU SIK IIiJl Yac HaBYaHHS, TaK 1 (pakyib-
TaTHBHO, Yy TI03aHaBYaJIbHUI Yac. OJJHUM 13 METO/IB IiIBUIIEHHSI HAYKOBOTO PiBHSI MalOyTHIX 1HXKEHEpIB € my0utiu-
Hi JIeKIi] BiIOMUX HAyKOBIIB Ta JOCIIJHUKIB i3 MPOBIAHNUX €BPOIEHCHKUX BUIIUX HABYAIBHUX 3aKJIaJiB, LIO JIA€
MOXIJIMBICTb CTYJICHTaM MaTH JIOCTYI JI0 epe1oBoi HAayKOBOT JIyMKH cBiToBOro piBHs. Pe3yabraTn. HaBeneHo ana-
mi3 pisutbHocTi JJHY3T Ta UTY 3 HayKOoBO-OCBITHBOT MiATOTOBKU CTyAeHTIB. [linkpecieHo, o MiXKHApOIHa CITiB-
npats CIpHs€e YKPIIUIEHHIO KOHTAKTIB MK YHIBEPCHUTETaMH, HOJIMIIYE SIKICTh HABYAaHHS CTYICHTIB, € OJHHM i3
YMHHHKIB X MPOo(eciiHOro CTAaHOBJICHHS Ta ITiABUIIEHHS HAYKOBOTO PiBHS 1H)KEHEPHOT MiZAroTOBKU (haxiBIliB 3aii3-
HuUgHOTO TpaHcmopty. doBeaerno, mo JHY3T ta UTY rimHO BHKOHYIOTH IIOCTABIICHI BHIIOK OCBITOIO 3aBIAHHS
3 MATOTOBKY MpOQeciifHUX KampiB, sSKi 3yMiIOTH €(PEKTHBHO IMPAIMIOBATH B YMOBaX TII00AILHOTO PUHKY, IO CIIpPs-
MOBaHI Ha MiABHUIICHHS IKOCTi, epekTuBHOCTI ocBiTH. HaykoBa HoBH3HA. BukoHaHO aHali3 pe3ynbTaTiB eheKTHB-
HOCTI 3aCTOCYBAaHHS CY4YacHHX METOJIB IHXXEHEPHOI MIATOTOBKM CTYAEHTIB TEXHIYHAX BHUIIMX HaBYAJIbHUX
3aknmagiB. Po3ImupeHO ysABICHHS TIPO OCHOBHI HANPSMKHA MDKHAPOTHOI MiSTIBHOCTI B Taly3i OCBITH.
IpakTuuna 3HaunMicTsb. [linTBepKEHO, MO MOMyJSIpU3allis Cy9aCHUX METO/IB, MOIIUPEHHS 1HXEHEPHOI TyMKH
cepel] CTyIEHTChKO1 MOJIOZi Ha0yI0 HOBOTO 3HAYSHHS Ta CIPUSIE MMiABUICHHIO HAYKOBOTO PiBHS iH)KEHEpHOI MiATo-
TOBKH (DaxiBIIiB 3aJTI3HUYHOTO TPAHCTIOPTY.

Kntouosi cnosa: iHXEHEpHA MIATOTOBKA CTYCHTIB; MOITyJIIPH3allisl HAYKOBUX 3HAHb;, MDKHAPOHA CIIBIpAIlL
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MOBBINIEHUE YPOBHS MH)KEHEPHOM IMOJIITOTOBKHA
CIIEIMAJIMCTOB KEJIE3HOAOPOKHOI'O TPAHCIIOPTA

Hean.  OOHaponoBaHME  PE3yJAbTATOB  MEXIYHAapOIHOTO  HAYYHO-TEXHHMYECKOTO  COTPYIHHYECTBA
JIHenponeTpoBCKOro HalMOHAJIBHOTO YHUBEPCHTETA JKEJIE3HOJOPOKHOTO TPaHCIIOpTa UMEHH akaaemuka B. Jlaza-
pstHa (AHYXKT, Vkpauna) u Yemickoro texuundeckoro yausepcurera (UTVY, Yemickas pecrnybirka) B 007aCTH HH-
YKEHEPHO MMOJIrOTOBKH CTY/IEHTOB Ha 0a3e COBPEMEHHBIX METO/IOB Pa3BUTHsI HAYYHBIX U TBOPUECKHX CITIOCOOHOCTEH
cryzneHtoB. Meroauka. Pa3BuTie HayuyHOH MBICIN M TOBBIIICHHE PO(ECCHOHATIBHOTO YPOBHSI CTYACHTOB MalllH-
HOCTPOUTEJBHBIX CHEHUATBLHOCTEH TEXHHMYECKUX BY30B JKEJIE3HOJOPOXKHOTO HAINPABJICHUS BO3MOXHO OCYLIECTB-
JSTH PAa3IMYHBIMUA METOJaMH KaK BO BpeMsl 0OydeHHs, Tak U (aKyIbTaTUBHO, BO BHeydeOHoe BpeMs. OqHuM 13
METOJIOB TIOBBIIICHHUS YPOBHSA OyIyIINX WHKCHEPOB €CTh ITyOJIMYHBIC JICKIIMM M3BECTHBIX YUCHBIX M HCCIEIO0BaTe-
Jel W3 BeIYIIMX CBPOICHCKMX BBICHIMX yYEOHBIX 3aBEACHHH, YTO JaeT BO3MOXKHOCTH CTyJEHTaM HMETh JOCTYII
K [EpEeIOBOM HAyYHOU MBICIM MUPOBOro ypoBHs. Pedyabtartsl. [Ipusenen ananus aesreasHoctd AHYXKT u UTY
[0 HAYYHO-00pa30BaTEIbHON ITOATOTOBKE CTYAEHTOB. [IoM4epKHYTO, YTO MEKAYHAPOIHOE COTPYIHHUYECTBO CIO-
COOCTBYET yKPEIUICHHUIO KOHTAKTOB MEXIY YHHBEPCHUTETaMH, HOBBIIIAET KAYECTBO OOYUEHHSI CTYICHTOB, SIBISICTCS
OHUM U3 (HaKTOPOB UX MPOPECCHOHATBHOTO CTAaHOBJICHHSI, OBBIIICHHS YPOBHS HHKEHEPHOH ITOJTOTOBKH CIielra-
JIUCTOB KeJIe3HOZopokHOTO TpaHcnopTta. Jokazano, uto JHYXKT u UTY mOCTOWHO BBIOJHSAIOT MOCTaBICHHBIS
BBICIIIIM 00pa30BaHUEM 3aJaud 1O MOATOTOBKE MPO(ECCHOHAIBHBIX KaIpOB, KOTOPBIE CMOTYT 3P (PEKTHBHO pabo-
TaTh B YCJIOBHSIX TJIO0AJBHOIO PhIHKA, HANpPABJICHHBIX HA MOBBINICHHE KauecTBa, d(PEKTUBHOCTH OOpa30BaHMSI.
Hayuynasi HoBu3HA. BrinonHeH aHanu3 pe3yiapTaToB 3G (GEeKTHBHOCTH NPUMEHEHUS! COBPEMEHHBIX METOIOB MHKE-
HEpHOI1 MOJIrOTOBKH CTYJICHTOB TEXHUYECKUX BBICIINX y4eOHBIX 3aBelleHni. PaciiupeHo npeacraBieHue 00 OCHOB-
HBIX HaIlPaBJICHUSIX MEXIYHApOIHOW IEATEeNbHOCTH B obnacti obpaszosanus. IlpakTuyeckas 3Hauumocts. [lox-
TBEPXKJCHO, YTO IOIYJIAPU3ALHUSI COBPEMEHHBIX METOJIOB, PACIPOCTPAaHEHHE WH)XEHEPHOH MBICIH CpPEIH CTyJeHYe-
CKOW MOJIOAEXKH MPHUOOPENIO HOBOE 3HAYCHUE M CITIOCOOCTBYET MOBBIIIEHUIO HAYYHOTO YPOBHS MHXXCHEPHOH MOATO-
TOBKH CIICIIHAIHNCTOB JKEJIC3HOAOPOKHOTO TPAHCHIOPTA.

Kniouegvie crnosa: nixeHepHast OJATrOTOBKA CTYICHTOB; HOIMYJIIPU3ALUS HAYIHBIX 3HAHWH; MEX/yHapOaHOE
COTPYIHHYECTBO
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